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This Application Note describes how to use the CCE4510_sample_app sample code to evaluate the CCE4510 
on the CCE4510-EVAL-V3.
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1. Required Tools and Hardware 

To use the CCE4510_sample_app sample code, the following tools and hardware are required: 

1. CCE4510-EVAL-V3 evaluation board 

2. Renesas E² Studio version 2023-07 (3.7.0) or higher (RX version) 

3. Debug probe (for programming via SCI or FINE interface), for example Renesas E2 or E2lite Emulator 

4. 24 V Power Supply 

5. USB Cable (Micro USB type B) 

2. Erase Pre-Installed IO-Link Master Demonstration Stack 

NOTE 

If the IO-Link demonstration master stack needs to be reinstalled, the stack needs to be requested from our software 

partner TMG TE. 

 

The pre-installed IO-Link demonstration master stack comes with a code protection. This prevents any attempt 
to read, write or debug the board. 

To erase the flash and enable the write, read and debug of the CCE4510-EVAL-V3 again, the following steps 
need to be taken: 

 
Erase Flash using Debug probe (For example: E2 / E2 lite) 

1. Connect the debug probe to the CCE4510-EVAL-V3 (X6) 

2. Connect the 24 V Power Supply (JP3) 

3. Power on the 24 V Power Supply 

4. Use the Renesas Flash Programmer (RFP) and set up a new project, using FINE in the interface drop-down 
menu. When clicking Connect, a request for an Authentication Code will show. 

5. Click OK three times consecutively, then click cancel. This will erase the flash due to 3 failed attempts of 
entering the correct Authentication Code. 

6. Click Connect again to establish the communication. The CCE4510-EVAL-V3 is now ready for 
programming/debugging. 

 
Erase Flash using USB 

1. Connect the USB to the CCE4510-EVAL-V3 (X5). 

2. Pull MD low & UB high (JP3) to get into the USB Boot Mode. 

3. Connect the 24 V Power Supply (JP3). 

4. Power on the 24 V Power Supply. (The CCE4510-EVAL-V3 should now be recognized as Generic Boot 
USB Direct under the Renesas USB Development Tools tab of the PCs Device Manager.) 

5. Use the Renesas Flash Programmer (RFP) and set up a new project using USB direct as tool. When 
clicking Connect, a request for an Authentication Code will show. 

6. Click OK three times consecutively, then click cancel. This will erase the flash due to 3 failed attempts of 
entering the correct Authentication Code. 

7. Click the RESET switch of the CCE4510-EVAL-V3. 

8. Click Connect again to establish the communication. The CCE4510-EVAL-V3 is now ready for programming 
/ debugging. 

9. Optional: if you directly want to flash the board again, click the RESET button once again and flash the board 
with the desired file. 
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3. Importing the CCE4510_sample_app into E² Studio 

To import the CCE4510_sample_app sample code, it is recommended to use the import wizard of E² Studio. 
The import wizard can be found in the File menu: 

File > Import… > General > Existing Projects into Workspace 

 

After starting the import wizard: 

1. Click Next and search for the CCE4510_sample_app folder on your hard drive.  

2. Select the CCE4510_sample_app and click Finish. 

 

The CCE4510_sample_app project should now be visible in the Project Explorer. 

To finish the import process, double-click on CCE4510_sample_app.scfg. 

 
Figure 1. Project explorer view 

This opens the smart configurator view, which can be used to check that all necessary software components are 
available and updated. 

To do so, click on the Components tab. Figure 2 shows how the Components tab looks when all components 
are correctly installed. 

 
Figure 2. Components tab 

Any component can be updated via the context menu of the respective component. After updating all 
components, click on Generate Code.  

The CCE4510_sample_app code is now ready to be build.  
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4. Project Description 

The CCE4510_sample_app is designed to easily evaluate the CCE4510 IO-Link Master Transceiver without the 
need to set up a new project. The user only needs to adapt the CCE4510_sample_app.c file, located in the src 
folder of the project, to control the CCE4510.  

It is possible to control the CCE4510 either via SPI or via UART interface. 

4.1 Functions Overview 

Table 1. Functions overview 

Function Description 

cce4510_spi_init Initializes the SPI interface to communicate with the CCE4510 

cce4510_register_read Reads the selected register of the CCE4510 

cce4510_register_write Writes to the selected register of the CCE4510 

cce4510_configure_sio Configures the CCE4510 to be used in SIO mode 

cce4510_dump_register Reads the selected register and prints its value to the console 

cce4510_dump_registers Reads all registers and prints their values to the console 

cce4510_pin_set Sets the selected pin high or low 

cce4510_uart_init Initializes the UART interface to communicate with the CCE4510 

cce4510_uart_send Sends data over the UART interface 

usb_init Initializes the USB interface to communicate with the host PC 

printf Prints outputs to the console 

Delay Delays the program 

4.2 Description of Functions 

4.2.1 cce4510_spi_init 

Initializes the SPI interface to communicate with the CCE4510. This needs to be called once before starting 
communication. 

Format 

Rspi err t cce4510 spi init() 

Parameters 

None 

4.2.2 cce4510_register_read 

Reads the selected register of the CCE4510. All register definitions can be found in cce4510.h. 

Format 

rspi err t cce4510 register read(E CCE4510 REG ADDR t address,  

        uint8 t *reg value, 

        uint8_t *p_status) 

Parameters 

address Address of the register 

reg_value Value of the register 

p_status MISO status nibble 
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4.2.3 cce4510_register_write 

Writes to the selected register of the CCE4510. All register definitions can be found in cce4510.h. 

Format 

rspi err t cce4510 register write(E CCE4510 REG ADDR t address, 

         uint8_t *reg_value, 

         uint8 t *p status) 

Parameters 

address Address of the register 

reg_value Value of the register 

p_status MISO status nibble 

4.2.4 cce4510_configure_sio  

Configures the CCE4510 to be used in SIO mode 

Format 

Rspi_err_t cce4510_configure_sio(); 

Parameters 

None 

4.2.5 cce4510_dump_register 

Reads the selected register and prints its value to the console. The name parameter defines the printed name in 
the console. 

Format 

cce4510 dump register(char *name,  

      E_CCE4510_REG_ADDR_t address); 

Parameters 

name Name of the register 

address Address of the register 

4.2.6 cce4510_dump_registers 

Reads all registers and prints their values to the console  

Format 

cce4510 dump registers(); 

Parameters 

None 
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4.2.7 cce4510_pin_set 

Sets the selected pin high or low. Selectable pins are CQ1, CQ2, LP1 and LP2  

Format 

cce4510 pin set(E CCE4510 CHANNEL t channel, 

          E_CCE4510_PIN_t pin, 

          E CCE4510 PIN LEVEL t level); 

Parameters 

channel Selects the channel (Channel 1 or Channel 2) 

pin Selects the pin (CQ1, CQ2, LP1 or LP2) 

level Expected level (high or low) 

4.2.8 cce4510_uart_init 

Initializes the UART interface to communicate with the CCE4510. This needs to be called once before starting 
communication.  

Format 

sci_err_t cce4510_uart_init(void); 

Parameters 

None 

4.2.9 cce4510_uart_send 

Sends data over the UART interface  

Format 

Sci_err_t cce4510_uart_send(E_CCE4510_CHANNEL_t channel, 

            uint8 t *p src,  

            uint16_t const length); 

Parameters 

channel Selects the channel (Channel 1 or Channel 2) 

*p_src Buffer to send 

length Length of the buffer 

4.2.10 usb_init 

Initializes the USB interface to communicate with the host PC. This needs to be called once before starting 
communication with the host PC.  

Format 

usb_init(void) 

Parameters 

None 

4.2.11 printf 

Prints outputs to the console. Standard stdio printf command. 

Format 

printf (const char *__restrict, ...) 

Parameters 

*__restrict see standard stdio printf command description 
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4.2.12 delay 

Static delay before executing the next command.   

Format 

delay(uint32_t us) 

Parameters 

us delay time in microseconds 
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4.3 CCE4510_sample_app.c Overview 

The CCE4510_sample_app.c file contains two use case examples (internal macros), one for SPI controlled 
communication and one for UART controlled communication. The user can use and modify these examples as 
needed or completely develop their own example code in the main function. 

To choose between the two examples, the user needs to modify the 
CCE4510_SAMPLE_APP_PHY_COMM_MODE internal macro (see Figure 3) 

 
Figure 3. Internal comm mode macro 

Changing line 36 from CCE4510_SAMPLE_APP_PHY_COMM_MODE_UART to 
CCE4510_SAMPLE_APP_PHY_COMM_MODE_SPI will switch the used example from UART to SPI. 

Rebuild the project after changes have been made. 

The examples are called in the main function, depending on what mode is chosen (see Figure 4). 

 
Figure 4. Main function 
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4.3.1 SPI Slave Select Configuration 

To switch between the SPI configuration of the two CCE4510 transceivers (IC1 and IC2), the SPI initialization 
configuration needs to be adapted. 

The SPI initialization can be found in the cce4510.c file. 

 
Figure 5. SPI initialization 

Line 218 determines which SPI slave select line is used when communicating.  

Table 2 shows the parameter values to switch between the different CCE4510 ICs. 

Table 2. SPI SSL assertion 

Parameter for SSL assertion Selected CCE4510 IC 

RSPI_SPCMD_ASSERT_SSL0 IC1 

RSPI_SPCMD_ASSERT_SSL2 IC2 
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4.3.2 UART Example Code 

The UART example code sends example data via the UART interface, while using the SPI interface for 
configuration of the CCE4510. After USB, SPI and UART initialization, the CCE4510 is configured to SIO mode 
and the current register values are printed to the console.  

The example data is then sent once every second. 

NOTE 

Additional cable connections are required when using the UART example code! See section 5. 

 

Figure 6 shows the UART example code. 

 
Figure 6. UART example code 
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4.3.3 SPI Example Code 

The SPI example code uses the SPI interface to toggle CQ and LP, and to trigger the automatic wake-up 
sequence of the CCE4510. 

After USB and SPI initialization, the CCE4510 is configured to SIO mode and the current register values will be 
printed to the console. CQ1 and CQ2 are toggled for ten times, LP1 and LP2 are toggled for ten times, followed 
by triggering the automatic wake-up sequence once every second (see Figure 7, Figure 8 and Figure 9)  

 
Figure 7. SPI example code initialization 
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Figure 8. SPI CQ and LP toggle 

 

 
Figure 9. SPI automatic wake-up 
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4.4 Debugging 

To start debugging the CCE4510 sample code, perform the following steps: 

1. Connect the debug probe (For example: Renesas E2 lite) to the CCE4510-EVAL-V3. 

2. Connect the USB cable from the host PC to the CCE4510-EVAL-V3. 

3. Optional: Connect UART interface (see section 5). 

4. Connect the 24 V power supply to the CCE4510-EVAL-V3 and power on. 

5. Click on Run > Debug Configurations… and double click on Renesas GDB Hardware Debugging to 
create a debug configuration. 

6. In the Debugger tab of the created debug configuration, choose the used debugger (Debug hardware),for 
example: E2 Lite (RX). 

7. In the Debugger tab, switch to the Connections Settings tab and change the Extal Frequency[MHz] to 12 
and choose No at Power Target From the Emulator (MAX 200mA). 

8. Click Apply. 

9. Start debugging. The sample code will stop at two break points. Click on Resume (F8) to continue until the 
host PC recognizes the USB Serial Device as COM port (for example: COM9). The sample code pauses 
until a terminal is opened. 

10. Open a terminal console in E² Studio (Ctrl+Alt+Shift+T) and choose Serial Terminal with a baud rate of 
9600. 

 
Figure 10. Project explorer view 

 

It is also possible to use any other suitable terminal emulator. 

11. The sample code resumes automatically as soon as the terminal is started, and the chosen example is 
executed. 
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5. Hardware Connections for UART Mode 

When using the UART interface to control the output of the CCE4510 IO-Link interface, additional cable 
connections must be made.  

Figure 11 shows the available connectors for CCE4510-EVAL-V3. 

 
Figure 11. Connectors CCE4510-EVAL-V3 

Two UART interfaces are implemented in the sample code. Table 3 shows the required connections to use the 
UART interfaces.  

Table 3. UART connections 

Description JP3 JP1 or JP2 

UART1 TXD SDA (Pin 16) TXD1 or TXD3 

UART1 RXD SCL (Pin 15) RXD1 or RXD3 

UART1 TXEN PA6 (Pin 3) TXEN1 or TXEN3 

UART2 TXD PB1 (Pin 7) TXD2 or TXD4 

UART2 RXD PB0 (Pin 6) RXD2 or RXD4 

UART2 TXEN PB3 (Pin 2) TXEN2 or TXEN4 
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6. Revision History 

Revision Date Description 

01.10 October 25, 2024 Updated Header 

01.00 July 02, 2024 First version. 
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